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ABSTRACT

The present study addresses the impact of multimodal complexity
in the transmission of a dance exercise. This study examined what
kind of temporal correspondence favors the clarity of a teaching
instruction in the context of a dance class. From an autoethno-
graphic perspective, we describe a real learning situation in which
a teacher marks (bodily demonstration and verbal counting)
a movement exercise for a dancer. We analyze (microanalysis) the
components of this marking, considering the model of the visual
spatial indicator and the zero velocity and the prosodic compo-
nents of the voice. It was hypothesized that when the emphasis of
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the movement and the emphasis of the voice are synchronized in  detection, microanalysis

phase this favors the clarity of the instruction. Seventy-five partici-
pants — dancers; musicians; non-musicians-non-dancers — evaluated
dance exercises (audiovisual clips) with different modes of synchro-
nization between voice and movement following two testing stra-
tegies. We found that in-phase exercise markings are significantly
easier to follow and understand than when they are not. The work
aims to show that a neglect in the multimodal organization of the
instruction can generate distortion (noise) between the conceptua-
lization and the perception of the message, putting at risk the result
of the communication.

Introduction

In technique class (e.g. classic ballet, modern dance) and in dance rehearsal, different
persons meet who fulfill different roles: teacher, student, dancer, dance musician, chor-
eographer, rehearser, conductor. They have heterogeneous professional backgrounds and
express themselves through multiple and dissimilar means. They use language in differ-
ent ways, and focus on different aspects of dance seen as a whole (Humphrey 1959; Laban
and Ullmann 1960; Lopukhov 2002; Laguna 2008; Mason 2012; Blanariu and Nicoleta
2015; Gentot 2016). This variety makes this encounter a kind of Babel that often causes
disorders and communication failures between them. We have been working on the
problem of communication in dance class (Laguna 2009, 2013; Shifres and Laguna 2015,)
in different contexts between teachers and dance students (academic level), dancers
(professional level) and dance musicians (in both academic and professional context),
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finding some important clues to identify such failures and proposing some lines of work
to fix them. They circumscribed this communicational problem to an intersubjective
exchange of subjects that fulfill different roles (dancers and musicians) and have different
body experiences, immersed in a context of abundant multimodal information (proposi-
tional and non-propositional content conveyed by voice and movement).

In this work, we focus on a key moment in dance class that takes place when the
teacher proposes an exercise to be performed by the dancers. We propose to emphasize
the importance of the teacher’s voice (semantic-prosodic and musical components) in
the demonstration of dance exercises and describe some communication problems that
emerge from the aforementioned complexity. In that circumstance, the dance teacher
marks a series of movement exercises for the dancers, using a combination of physical
demonstration and verbal description. Although this combination is idiosyncratic,
since its details depend on each teacher, in general they keep certain principles that
can be understood as general because they have been presented in a similar way over
time throughout the world (Royal Academy of Dance 2019). Although the teacher can
give clear indications to either the dancer or dance musician (Teck 1989; Cavalli 2001;
Valiente-Ochoa and Payri 2009; Toenjes 2009; Wong 2011; Laguna 2013) separately, in
general all indications are taken into account by both. In addition, Ballet exercises
(modern dance, among other techniques) are designed so that their movements can be
adjusted to the metric and formal framework of tonal music, that is, rhythms based on
an underlying pulse and groupings of 8. It is in this way that a unified language is
articulated.

When marking the exercise, the dance teacher is simultaneously demonstrating and
distributing his movements to a count constituted by the verbalization of numerals
expressed in a more or less isochronous way on which he adds verbal indications
(Laguna 2012; Diehl and Lampert 2014). Meanwhile, the dancer imitates the teacher’s
movements with the aim of internalizing their rhythmic, dynamic and spatial structure.
Usually, the dancer makes his own mark using movements of less amplitude and/or that
represent the real movements, performed with the hands or by reducing the size of the
steps, the height of the jumps and the extension of the limbs. It is clearly a spatial,
dynamic and rhythmic representation of the observed (or remembered) movement and
an important cognitive resource for learning and a vehicle for physical thought (Coté-
Laurence 2000; Wulf and Prinz 2001; Kirsh 2010; Warburton et al. 2013; Warburton
2014; Blidsing and Sauzet 2018b; Blising et al. 2018).

It is thus noted that it is a double marking. The teacher, bodily and verbally, marks the
exercise for the others (dancers and musicians) and the dancer interprets this informa-
tion by marking for himself.

Due to all this, one can observe that the teaching of dance movement is based on
a complex crossing of sensory modalities: visual spatial and kinesthetic (Carroll and
Margaret 2008; Sheets-Johnstone 2010; Olsson 2018) for physical demonstration, and
auditory and linguistic-conceptual for verbal instructions. This informational confluence
appears, in principle, as an advantageous reinforcement. However, this cannot always be
the case. Vines et al. (2006) affirm that the information coming from the various
perceptual channels interact both reinforcing and contradicting each other.
Furthermore, several studies suggest that there is a supremacy of auditory rhythmic
information over visual rhythmic information, so that the auditory stimulus tends to be
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more relevant for the metric organization of the information compared to the visual
stimulus (Glenberg and Jona 1991; Repp and Penel 2002; Vines et al. 2006; Laguna and
Shifres 2012).

With the teacher’s marking acting as a model for the exercise, and in the embodied
representation (whether internal or slightly externalized) of the model by the dancer,
a sort of virtual score or embodied text is established that remains available during the
exercise and upon which communication between the two is established for the entire
learning process. In this process, the teacher makes visible the rhythm and dynamics of
the movements that compose his exercise (he establishes the tempo, the rhythmic
relationships between the different movements, their different qualities and the spatial
location of the in-out accents).

The count - the verbal component that accompanies the visual marking of the
exercise — consists of both lexical elements (typically numerals, but also names for
movements and spatial and technical indications such as right-left, up, rise, flexion,
suspend, spiral, heel forward, plié, etc.) and non-lexical (onomatopoeic expressions
such as tim-tum-plash, pa, etc.). The function of the count is to reinforce both concep-
tually and prosodically the order, rhythmic regularity, and metric position of the move-
ments that are being marked by the teacher.

The count is segmenting the flow of the movement into equal time units that reflect at
least two levels of regularity. A superordinate level represented by numbers (one, two,
three, four) and a subordinate level represented by the conjunction and that indicates
weak mefric positions. The movement patterns thus verbalized (one-and-two-and) are
updated in the metrical structure of the music taken as reference. According to Lerdahl
and Jackendoff (1983) the ‘metrical structure expresses the intuition that the events of the
piece are related to a regular alternation of strong and weak beats at a number of
hierarchical levels’ (p.8). The same authors explain that it is about a mentally constructed
entity where ‘the listener instinctively infers a regular pattern of strong and weak beats to
which it relates the actual musical sounds (...) our term for these patterns of beats is
meter’ (p.12).

Thus, the count generates in whoever observes the mark (typically the dancer, but also
the dance musician) expectations of future-oriented regularity in order to anticipate
when the different actions that compose the exercise will be completed. This helps the
observing dancer develop the movements according to the rhythmic pattern adjusted to
the count.

In addition, as one of the main objectives of the body marking of an exercise is to
help the dancer notice the intentions of the movements’ trajectories that compose
the exercise (the idea that this movement is directed away with one intention, or
back with a different intention). The sounds of the count have the objective of
reinforcing the rhythmic-metric instantiation (strong-weak relations) and the
expressive and articulatory qualities (e.g. legato-staccato) of that directional inten-
tion (e.g. in-out accents).

In the development of this process, certain key moments in the movement of some
parts of the body play a fundamental role. These are considered as Visual Spatial
Indicators of the metric emphasis (beat) of the movement (Laguna and Shifres 2011;
Laguna 2014; Shifres and Laguna 2015).
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With the help of the count, the observer (dancer and dance musician) intuitively
identifies these points which allow him to mentally configure the basic metrical structure
upon which to accommodate his own movements - more specifically those key points of
his own movement that are analogous to those of the master’s.

The use of voice combined with movement is anything but a trivial event that exceeds
the mere utterance ‘one-and-two-and’. We are talking about a highly complex inter-
personal communication in which a bodily and visuospatial (kinethic-kinesthetic)
experience must be integrated into the metrical music experience of teacher, dancer
and musician. A true temporary - multimodal exchange where non-verbal, non-
propositional contents and linguistic statements are articulated.

Dance research has devoted little space to issues related to the multisensory approach
to dance/cross modal features as belonging together (Olsson 2018), such as thinking
about the integration of the ‘movement of music’ in the movement of a body that dances
(Carroll and Margaret 2008) and other communication-relevant topics on kinesthesia
and proprioception (Sheets-Johnstone 2010) in first-person body affective dynamic
experience.

The present work continues on identifying communication problems in the context
of the dance class-rehearsal between teachers, dance students, dancers and dance
musicians, and on explaining their causes. Here, we focus on the analysis of an
experience of the first author, who is also a researcher, dancer and dance musician.
This modality of approach has already been put into practice in previous works
(Laguna and Shifres 2020) that are framed in the principles of the Collaborative
Autoethnography (Heewon, Ngunjiri, and Kathy-Ann Hernandez 2013), although the
field of inquiry is not so much sociocultural as psychological. From a series of auto-
ethnographic reports by the first author, which were adjusted through questions and
reasoning by the second, a series of data was identified that was analyzed in
a laboratory context, with the assistance of methods developed in previous works
(Laguna 2015, 2017); Hopper, Weidemann, and Karin 2018) for the analysis of the
dancer’s movements and their potential as viso-spatial indicators of rhythmic-metric
regularity. In this way, an attempt is made to bring the etic and emic approaches into
a collaborative dialogue both in the collection and analysis of data and in the prepara-
tion of conclusions. Thereby, in the following section we present a report by way of
posing the problem in which, in the first person singular, the emic approach that
initially guided the inquiry is taken as a reference. However, this report must be
understood clearly as the result of the type of collaboration proposed between both
authors.

Part one: Description of the exercise, statement of the problem and
delimitation of the unit of analysis

I am a musician and a dancer. Initially, T studied music and then started to learn dance as
well as playing for it. Many years later, already as a professional and taking one of my
usual dance classes, my teacher (T) suggested a very simple exercise composed of two
identical sequences of eight movements that was divided into two parts of four move-
ments each. The first part consisted of four batemment tendu (BT), a codified ballet
movement composed of two equidistant trajectories performed in the same direction and
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Figure 1. Right-sided exercise sequence in parallel first position. Top panel: first part, battement tendu
forward x 4 (pointe tendu — closed position). At the rate of one BT for each count; Bottom
panel: second part, battement jeté (BJ), tombé en avant (TA), dégagé derriere (DD), fermé del
dégagé (FD). At the rate of one movement for each count.

then in the opposite direction. As shown in Figure 1 (top panel) T extends his right leg
forward (distal direction) until reaching poinfe tendu position (instant of maximum
elongation of the toes without losing contact with the floor) and from this position he
reverses its movement (proximal direction) until reaching closed position in parallel.

The second part consisted of four different movements (Figure 1; bottom panel). The
first movement, a batfement jeté (B]) consists of extending the leg forward until the foot
loses contact with the floor and rises to about 30 degrees. In the second movement,
a tombé en avant (TA), the weight of the body is transferred to the front leg that flexes
(plie) on the support of the foot. The third movement is a dégagé derriére (DD): the
supporting leg lengthens and the contralateral leg loses contact with the floor. From this
position, the fourth movement begins, the fermé de dégagé (FD), where the leg of the
dégagé joins the supporting leg. The sequence is repeated with the left leg.

T began to mark the movements of the exercise described above, using, of course, both
his body and his voice. While watching and listening to him I couldn’t follow (under-
stand) his movements. T immediately noticed that, even without meaning to, my atten-
tion was randomly oscillating between what T was saying and what T was doing, and this
generated in me intense confusion. If I followed the voice with what its rhythm and
prosody proposed to me as strong-weak relationships, the movement should be done
according to a type of gesture in which the intention was directed towards a future
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moment (anacrusic gesturel), This is so because his count began with an e um (and one in
English). In this way, and was the upbeat of one. On the contrary, when observing the
movement, the same voice seemed to have an intention generated from the energy of the
present moment (thetic gesture®), as if the and were the stressed syllable. It was evident
that something about the way T marked the exercise made me feel (perceive) that the
body mark and the verbal count, although they were synchronized beat to beat, were not
metrically unified. Yet, in addition, since at times (mainly in the second part of the
exercise) the marking of the exercise did not adhere to a pulse (isochronous), it was very
difficult for me to establish a structure of temporal regularity. This episode was the
starting point of a series of lobbying on the metrical structure of the marking, the
temporal organization of visual-spatial indicators of energy discharge, its relationship
with the verbal count, the articulation of its conceptual and prosodic contents and the
way in which I myself could organize my action according to the structure and expressive
intentionality of T’s instructions.

Despite being familiar with the movements of the proposed sequence, when T began
to verbalize the count, my doubts about the metric interpretation of the exercise also
began. I am referring to the consideration of what were the exercise’s strong and weak
points (in terms of intentionality of the movements). Following the BT marking gave me
an out of phase sensation between the intention in the movement of his leg and the
intention of his voice. This out of phase sensation was present during the first part of the
exercise (BT) but not in the second part of the sequence in which the final positions of BJ,
TA, DD and FD tended to coincide with the stressed vowels of their respective counts
(Out-shift-balance-close). Thus, the first four BTs were marked in a regular fempo but
they appeared metrically ambiguous, while the next four movements, although marked
somewhat slower, were metrically clear.

When T had finished marking the exercise, I still was not clear about the metric
organization of the beginning because I had not been able to interpret the gestural
intentionality of the first part since I did not understand the relationship between what
he was saying and doing. I explained my doubts exemplifying them with my own
movement and voice. The main doubt lay in the location (outside or inside) of the
foot’s intention in BT.

T again marked (demonstrating and counting) the exercise. However, his marking
again raised the same doubts in me. To put it clearly, I couldn’t tell if T wanted the one of
his count to coincide with the pointe tendu (distal location) - which in music would
imply a thetic gesture or from the downbeat -, or if, on the contrary the one should relate
with closed position (proximal location) - which would indicate an anacrusic gesture, or
towards the downbeat. The exchange we had from that point on, made me see that
I could not communicate the nature of the doubt that had arisen in me from linking the
problem not only with my dance concepts, but also with my experiences as a musical
instrumentalist. Finally, I directly expressed to him that T needed to know if he was
accentuating the pointe tendu or ‘the accent on the closed (...) position” (See Hammond
1982, 42). To my surprise, T answered without hesitation: “The movements in this
exercise have no accents.’
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From that very specific answer, I proceeded to carry out the exercise avoiding loading
the trajectories of each BT with a determined metric interpretation (beat by beat). T then
gave me interesting feedback on the alignment of my hip during my performance and
finalized the exercise.

It was then that I asked him if he would allow me to film him, performing once again
the marking of the exercise so that I could observe and study his proposal in greater detail
and better understand the origin of my confusion. With his usual generosity, T agreed to
my request.

What had just happened referred me to innumerable occasions when, acting as
a dance musician, I could not coordinate my rmusical ideas relative to what I inferred
from the markings of some dance teachers. This led me to feel that analyzing in depth the
situation of confusion caused by the T’s marking would allow me to go beyond the
problem of this exercise itself and perhaps could advance in the knowledge of certain
communication problems in the framework of the learning of dance.

From that moment, I had the opportunity to ask dancers with different levels of
expertise to mark this same exercise. The marking of one of them, D, was remarkably
clear to me. I asked her to allow me to film her, to analyze her movements and her voice.
We designed a new exercise similar to the one proposed by T, but focused on the BTs in
the first part. The sequence was made up of eight BTs, of which four were carried forward
in profile plane and four towards the side in frontal plane.

We asked D to mark the exercise for us. She articulated the count in Portuguese (D’s
mother tongue) through a sequence of eight numerals preceded by a cue or verbal cue
(seven-eight) that metrically prepared the precise moment of the beginning of the first
BT. D also verbalized some and that divided in equal parts some of the numerals. In this
way, the semantic component of the verbal stimulus was configured as follows [sefe oito]
um-e dois-e trés-e quatro cinco seis-e sete oito ([seven eight] one-and two-and three-and
four five six -and seven eight).

The exercise was videotaped frontally by a camera mounted on a tripod and operated
by a professional. Thus, we put together both videos (T and D) in order to analyze the
differences.

Part two: Analysis of differences in markings
Movement analysis

Regarding viso-spatial information, authors (Laguna and Shifres 2011) have high-
lighted the importance of communication between the participants in the dance
class/rehearsal (teachers, students, dancers, choreographers, rehearsers, dance musi-
cians, etc.), of the description of the so-called visual spatial indicator (VSI) (Laguna).
The VSI represents an abstract concept of motion consisting of a point (infinitesimal)
that has no surface, which the observer takes into account to follow and assess the
kinetic traits. This movement indicator acquires an objective dimension when it
becomes configured by a certain part of the body, such as a joint (knee, elbow,
shoulder, among others) or a distal segment of a bone (such as the phalanx of the
finger or toe). In practice, we say that the VSI is located in the knee, elbow, heel, the
distal end of the hallux finger, etc. Through the VSI, it is possible to identify the
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distance traveled, its location in three-dimensional space, the velocity at each point of
its trajectory, its acceleration, among other objective measurements. In this sense, the
point at which VSI reaches or drops velocity 0 (stillness point), serves as a signal that
allows segmenting the movement into units for analysis. These points (key moments)
are an emphasis on the temporal continuum (visual-spatial beats) which, as such, are
information that contributes to establishing the psychological scheme that we call
Metrical Structure (Lerdahl and Jackendoff 1983; London 2004; Shifres y Laguna
2013). The movement can then be seen as a concatenation of discrete units limited
by the instant in which the velocity (V) of the VSI reaches 0 (instant which coincides
with the final zero velocity denominated as goal) or ceases to be 0 (instant which
coincides with the initial zero velocity denominated as origin). Zero velocity (VO0) is
reached and dropped in a multiplicity of circumstances: for example, due to the impact
of the VSI, when the VSI changes direction, as well as when the VSI stops without an
impact and in the instant immediately before starting to move. In another example, V0
will be reached at the instant the calcaneal bone (heel) VSI touches the ground while
walking and will be lost the instant it loses contact with the ground. Likewise, in a plié
movement V0 of the VSI knee will be reached the instant it stops flexing. For its part,
while the V of the VSI remains at 0, we are in the presence of a Stillness Period (SP).

Through this procedure called Microanalysis (See Microgenesis in Bermejo 2005;
Diriwdchter and Valsiner 2006) a dance exercise can be analyzed (frame by frame) as if
it were formed by a sequence of Vg distributed on the timeline. By placing a position
sensor on the part of the body that configures the VSI we obtain the distance traveled,
thus being able to calculate the duration of each trajectory of movement, of each stillness
Period (the duration of the IVE stays at V0), velocity and acceleration.

The choice of VSIs depends on the type of movement being studied. According to
previous studies (Laguna et al. 2018) the first distal phalanx is the VSI that best describes
the rhythmic alternation of BT movement.

According to Sheets-Jonhstone (2011) ‘the projectional quality of movement deter-
mines its temporal dynamics’ so that,‘those dynamics being marked by tensional
quality in terms of accents and shadings that mark the dynamics rhythmically’ (49).
For this reason, in dance, this dynamic is understood not as occurring in space but
creating its own space. This clearly links the conformation of space with the possibility
of understanding rhythm as a metric in a temporal configuration given by the parti-
cular form the dancer creates when moving. However, the systematic study of time and
space in relation to this phenomenological notion of built space has been scarcely
addressed (Mora and Pellicer 2013). In this direction, we previously explored the
variables that describe the accent of movement in a BT sequence (Laguna et al.
2018). By taking a set of measurements (time, distance, speed, acceleration), we were
able to observe that the appreciation of the accent of movement was better described by
the SP. This is consistent with the opinion of expert dancers (Laguna 2009; Laguna
et al. 2018).

Considering this set of information, we measured the time elapsed in each BT
trajectory according to the movement of the VSI I distal phalanx in both T and D’s
audiovisual tracks. We selected the I distal phalanx to perform the measurement because
it was considered to be the point that provided information most clearly, precise and
homogeneous throughout for the audiovisual tracks of both exercises. The analysis
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Figure 2. Multimodal microanalysis of the marking of the first four BTs of T and D. The graph
represents the direction of movement of the VSI | distal phalanx (y-axis) with respect to time
(x-axis). In both analyses, the red wedge is the origin of the trajectory (the moment when the VSI
speed stops being 0) and the orange wedge is the trajectory’s goal (the moment when the VSI speed
is 0). The blue lines represent the movement of the VSI distally (outward trajectory) and the arrow’s tip
the instant in which the indicator reaches VO (pointe tendu). The white lines express the movement of
the VSI in the proximal direction (inward trajectory) and the arrow the instant in which the | distal
phalanx reaches VO (closed position). The blue and white horizontal lines represent the distal and
proximal SP. The white triangles indicate the onset of the superordinate level of regularity. The gray
triangles the subordinate level of regularity. According to the dynamics of the BT performance, ordinal
numbers represent the base beat.

included calculation of the duration of both the periods during which the I distal phalanx
was in motion as well as its permanence at VO (SP). For both audiovisual tracks, the result
showed higher SP values in the pointe tendu (distal goal) (see Figure 2 top and bottom
panel).

The average duration values of the SP show that T remained longer in the pointe tendu
position than in the closed position (110 ms vs 20 ms). Thus, it is clear that T indicates
the accent of his movement in pointe tendu, despite his insistence on the absence of
accentuation in the exercise.

This difference is more clearly expressed in D’s track where the average duration of the
distal SP was = 264 ms (pointe tendu), notably greater than the average value of the
proximal SP = 80 ms (closed position), although D never stated that the exercise would
not present beats ranked by some accentuation factor. Thus, we can conclude that during
both tracks of BT, in T and D there are agogic accentuation factors on the pointe tendu,
that is, outer accentuations.

Sound analysis

We analyze the sound-verbal information according to two components. On the one
hand, the semantic component refers to the words used and their meaning (typically
numbers, which establish a sequential order and group movements in cycles). On the
other hand, the prosodic component refers to the sonic characteristics - time, height,
intensity, timbre - of the words. The sound analyzer allows us to identify with millisecond
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precision when the stressed vowels of each word are pronounced. The frequency and
intensity information makes it possible to infer other accentuation factors (tonic and
dynamic), according to the classification of accentuation factors proposed by music theory
(see Cooper and Meyer 1960; Berry 1967; Lerdahl and Jackendoff 1983). Figure 3 shows
both measures for the performances of T and D. In general terms, the results demonstrate
that both frequency and intensity reinforce the accent on the numerals of the count.

However, the most eloquent information that the auditory modality provides is
semantics. The count that begins with sefe oito (seven eight) in the case of D and with
e (and) in the case of T, orients the stress towards um (one), indicating that the beginning
of the sound sequence is anacrusic in both cases. In addition, the alternation of short (e/
and) and long (um/one) intervals reinforces the accents on the numerals in the perfor-
mance of T. This analysis allows to clearly identify a prosodic accent for each numeral,
allowing the metrical structure to be clearly configured. In addition, this has a customary
basis, since as we anticipated previously in the context of dance, the use of and coincides,
and therefore indicates, weak metric positions (e.g., one-and two-and three-and four-
and). Concomitantly, the numbers or words correspond to the reference metric level. It is
therefore also in accordance with this habit that beginning the count with the sound
e (and) is felt as an anacrusic beginning.

250 90
200
_ _ - /\
§ o150 g
8 8
s 100 s
b Z 10
E
50
0 60
e um um um um e um um um um
300 90
_ 200 — 80
E4 g /\/\/
8 8
[=] Q
> 100 2 5
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7 8 1 e 2 e 3 7 8 1 & 2 e 3

Figure 3. Analysis of Fy and Vowel Intensity in the counts of the two compared videos, T (top) and
D (bottom). In the verbalization of T, one is used in an onomatopoeic way (it has metric gravitation but
does not establish an order of movements), on the contrary, the numbered verbalization of D is
establishing an order.
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Discussion of the combination of both analyses

From observation of the sound and movement analysis (see Figure 2 top panel) some
interesting considerations can be deduced. T begins to count - the and which introduces
the initial one - articulating the voice almost synchronously when the I distal phalanx
drops V0 and begins its movement towards the closed position of the BT. Then, it can be
seen that the articulation of the counts um ... um ... um ... tend to coincide with the
closed position of the BT (very close to the proximal goal V0 and slightly from the initial
point of the distal trajectory),

one can observe that M’s leg reaches the pointe tendu position before starting
the count at e (and). This particular organization of the marking (finishing the
movement before counting) weakens the count’s function, which consists in
creating the expectation both for the moment when one is going to start moving
and for the moment when one is going to arrive at the final position. Figure 2 (top
panel) shows that the first sound of the count (the and) synchronizes with the start
of the foot’s return. This implies that the pointe tendu was left out of the exercise
(since it was prior to the anacrusis). This singularity with respect to marking
habits, was possibly one of the causes for the ambiguity that was being felt.
Contrarily, D (see Figure 2 lower panel), begins her count before starting to
move, and although she does not pronounce the e (and) before um (one) the
movement of her outer leg begins in the middle of the count oi-fo (the second
syllable divides the distance between oito - um (eight - one) into two equal parts).
Thus, the count precedes the movement and disambiguates the strong-weak
relationships.

The return of the BT to closed position is aimed towards the accent of the voice
(anacrusic gesture). This suggests that the proximal trajectory takes place during the
weak part of the beat. Reciprocally, the distal trajectory (towards the pointe tendu)
would take place during the strong part of the beat (that is, from one onwards). In
the case of D (lower panel), the count begins while the movement is held, and the
one coincides with the pointe tendu (distal position), with which the outward
trajectory is felt during the weak time (contrary to what occurs with M).

Figure 2 shows that the longest stillness periods tend to be in the pointe tendu
(distal goal). Although the performance of D is much more differentiated in that
regard (clearly all the SPs in the pointe tendu are considerably longer than in
closed position). Thus, the performance of D is in phase, that is, the accents of
sound and movement coincide. On the contrary, in the performance of T, while
the sound accentuation falls on closed position (proximal goal), the movement’s
accent tends to be on pointe tendu (distal goal). We call this type of configuration
out of phase.

The hypothesis that here emerges is immediate: the in-phase configuration is
clearer to follow than the out-of-phase configuration. It also adds to this hypoth-
esis if that clarity depends on the type of experience of the perceiving subject.

For this, we designed an experiment that sought to explore the incidence of the
various possibilities of synchronization of the count and body demonstration
based on the concept of visual spatial indicator and the variables that qualify it.
We aimed to determine what type of temporal correspondence favors the clarity of
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a teaching instruction in the context of a dance class and how it is compatible with
the experience of dancers and musicians. Accordingly, the marking of a BT
exercise can be followed with greater clarity and precision when the location of
voice accent (prosodic-metric emphasis) coincides with the location of the move-
ment’s accent.

Part three: experiment
Method

Participants

Seventy-five participants divided into three groups, (M) Musician without experience in
dance n = 25 (10 women) of average age 42, all with professional training (D) Dancers
without experience in music n = 25, (24 women) of average age 25, all undergraduate
dance students; (X) no dancers - no musicians n = 25, (21 women) average age 35,
university-level training.

Stimuli

The audiovisual track from D’s performance analyzed above was taken as the
original stimulus. The BT sequence was composed of eight BTs, four of which
were performed forward in the profile plane and four performed sideways in the
frontal plane. The verbal stimulus (in Portuguese) consisted of the eight numerals
that coincided with the pointe tendu (distal goal). In addition, the dancer verbalized
some positions on the metric division level with the voice e (and) coinciding with
some closed positions (proximal goal) of the BT. This particular dynamic of
articulation between movement and voice corresponds to what in dance is called
BT with the accent out. The marking of the exercise was preceded by a two-beat
verbal anacrusis. This stimulus was called the in-phase (IP) stimulus. The sound of
the in-phase stimulus was manipulated by advancing the audio in order to match
the count with the proximal position of the foot. This stimulus was called out of
phase (OP).

Procedure

Two testing strategies were combined in a single trial. Both strategies followed the
same general directive: “‘Watch the video as if you had to carry out the proposed
exercise.” The first test followed the qualification strategy. Stimulus videos (IP and
OP) were presented 3 times each. The participants had to estimate on a scale of 1 to
10 (very difficult, very easy respectively) how difficult it was for them to follow each
of the videos presented. The second test followed the comparison strategy. The
videos were presented in pairs in their two ordering possibilities (IP-OP and OP-
IP). Participants had to say which member of the pair was easier for them to follow.
In this way, each test contained a total of 8 items that were presented in random
order for each of the participants. The objective of carrying out the two test
modalities was to verify if one strategy followed by another caused any difference
in relation to the attention given to the stimulus as a whole (auditory and visual).
Participants had up to 10 seconds to evaluate each item.
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Once the test was finished, a brief interview was conducted in which they were asked
to narrate the experience, the difficulties they had encountered in the task, the causes to
which they attributed these difficulties, etc. The participants took the test sitting in front
of a 13 ‘computer screen.

Results

Comparison

For the analysis of the comparison task, the choice of the IP stimulus was considered as 1
and the OP stimulus as 0. Thus, the closer the average of all comparisons was to 1, the
higher the estimate of ease for the IP stimulus compared to OP stimulus. The general
average was 0.76 (t74 = 5,237; p < .000; for 0.5 as a random value [A28]), IP being clearly
easier than OP.

The Group factor was significant (see Figure 4). Thus, the average for the dancers was
0.92, for the musicians 0.80 and for the participants who were neither dancers nor
musicians 0.56 (F» = 5.04; p = .009). This means that the phase adjustment was more
relevant for the dancers than for the participants who were neither musicians nor dancers
(difference of 0.36; p = .009 - DHS of Tukey).

1,001
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807
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60

504

I 1

D M
group

Figure 4. Averages of comparisons on ease to follow the exercise between the IP — OP stimuli.
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We could assume, then, that dancers are more affected by the divergence of accent
information (visual-auditory) than musicians and non-dancers non-musicians. In other
words, possibly, the musicians and non-dancers non-musicians (while watching D’s
demonstration) are guided mainly by the sound, while the dance students take into
account the visual component. It is even possible that their own experience as dancers
and their habit of articulating a second mark while watching the choreographer mark,
favors some kind of kinetic-kinesthetic experience (see Sheets-Johnstone 2010) by
simulation (see Gallese 2005, 2016; Butterfill and Sinigaglia 2014).

Qualification

The difficulty rating was evaluated three times in each stimulus (see Figure 5). As the
differences between these three times were not significant, the data was subsequently
collapsed. An ANOV A yielded significant differences for the stimuli. The average for EF
was 8.916, and for FF was 6.356 (F[1-74] = 65,647; p < .000). The differences between
groups and the interactions between factors were not statistically significant.

Synthesis of the interviews

In general, the analysis of the interviews carried out showed a great coincidence in the
assessments of the three groups. The differences between the groups were more of
specific vocabulary than perceptual or attentional. In this way, the participants were

Stimuli
... in phase
- - out of phase

9,007

8,00~

»
c
T 7.007
£
6,00~
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T T ——f
D M X
group

Figure 5. Average of ratings on ease to follow the exercise between stimuli IP - OP.
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able to express that: (i) the exercise was easier to follow when the number coincided with
the ‘tip of the foot’ (IP); (ii) that there was a contrary version in which the voice was heard
when ‘the feet were together’ (OP) and that this form was more difficult to follow because
the voice and the tip of the foot felt out of phase (non musicians, non dancers) and/or in
anacrusis (musicians), or out of phase with the tip of the foot forward (dancers); (iii) they
were able to differentiate the sound and visual components of the stimulus, and attribute
the difficulty to the problem of synchronization between the two, particularly in that the
problem of phase shift or difficulty to follow was attributed to the counts (the positioning
of the count) and not to the movement.

Group 1 (dancers — non musicians) considered the experience evaluating the location
of the foot with respect to the numerical count (one, two, etc.), understanding the
experience in terms of the accent of the inward (feet together-inside) or outward (toe-
out) movement with metric prosodic reinforcement of sound. The opposite version
‘number-feet together’ was considered defective. They tended to view position in the
context of dance from the use of e (and) as the main point of conflict in the location of the
count. Notably, the dancers used in very few cases specific terminology (such as pointe
tendu, closed position, sixth position, battement tendu). On the contrary they tended to
give gestural responses explaining their ideas through their own movements (gestures).

Group 2 (musicians non-dancer) evaluated the task considering the metric location
(strong — weak) in which the ‘extended toe’ was found. They tended to quickly link
musical concepts, such as upbeat, metrical structure, strong and weak beats. Probably this
type of link allowed them to adapt quickly to the situation of phase shift. Thus, for
example, one of the participants declared that ‘the first movement of the foot was strange
in some and very accurate in others ... then everything settled down.’

Group 3 (non-musicians non-dancers) related the coincidence, fluency and alignment
of the voice’s number with ‘the point furthest from the foot’.

The clear forecast of following is the number that the voice marks with its foot outside.
However, in this group, two participants declared that they found no differences, and one
expressed that at the beginning he did not understand any of the proposals, and as the
examples went by he understood some.

Regarding the version that is easier to follow, all participants conceptualized it as ‘the
one with the movement that was on time’. However, in the opposite version only the
musicians could overcome the initial phase shift and follow the BT as if it were in
anacrusis (even when their favorite version is on time). On the other hand, dancers
and non-dancers non-musicians understood the opposite version as faulty due to
a poorly formulated count. Only the dancers were able to explain that in the OP stimulus
the movement occurs after its number and that, at the end of the exercise, the count ends
but the movement continues.

General discussion

This work set out to explore a typical pedagogical problem: Students seem do not seem to
understand what the teacher proposes. This research emphasizes the role that the voice
plays in the communication of the temporal and gestural structure of movements.
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The particularity of the dance class places this problem in a framework of great
complexity in communication. This complexity emerges from the involvement not
only of conceptual aspects (the student does not seem to understand the concepts that
the teacher is transmitting), but also perceptual issues (the student understands one
thing, but sees and/or hears another). Logically, this is due to the fact that the directive
given for an exercise is not only conceptual, and fundamentally rests on an intersection of
stimuli of different perceptual modalities. Movement instructions in dance class are
naturally multimodal.

In the reviewed literature, the teacher’s voice fulfills the function of counting move-
ments, producing rhythms and describing body action. However, the effects that its
linguistic and prosodic components may have on the communication of the exercise are
not analyzed. Such important issues that may be linked to the production of musical
information as well as the way in which sounds and movements are assembled and
articulated in that account have been scarcely studied. Studies need to be expanded on the
mechanisms by which the teacher’s voice and movement (and the dancers’ response to
them) are actualized in the metrical context of the musical performance in Classical Ballet
or Modern classes.

We believe the results this research produces on the understanding of the temporal-
gestural structure of dance communication can benefit the work in the class between
teacher, student/dancers and musicians.

The qualitative and quantitative analysis of this work demonstrated that an exercise
can be followed with greater clarity and precision when the location of the voice
accentuation (prosodic-metric emphasis) coincides with the location of the movement’s
accent. The voice must be able to accurately and sonorously illustrate the rhythmic-
metric and expressive structure (articulation, dynamic accents and phrase) of the move-
ment that we want to convey. Clarity of instruction understood in this way should leave
us in a favorable position so that multimodal instruction can be actualized ‘in and with’
the music.

According to Lerdahl and Jackendoft, ‘the norm in tonal music, provides what might
be called a metrical grid in which the periodicity of beats is reinforced from level to level’
(Lerdahl and Jackendoff 1983, 20). Based on this, so that the demonstration of the
rhythmic structure of the exercise is metrically stable, the periodicity of the different
levels of regularity verbalized by the teacher (the levels of the ‘numerals’, the ‘and’, as well
as other linguistic and non-linguistic verbalizations) and the levels of the movements
articulated in them (according to final V0) must be reinforced.

During the demonstrations of the movements, it is overriding to take into account the
(i) importance that the multimodal ensemble (voice-movement) has in the success of the
transmission and interpretation of the instructions, and (ii) the importance of the voice
as a vehicle of musically metric information by being able to ‘point out’ precise locations
of the movement key points. Furthermore, to improve this ensemble it is necessary to
consider that (i) each movement to fit metrically with the syllabic rhythm and prosodic
emphasis of the voice; (ii) the movements have a preparation, a beginning and an end.

This work encourages the teacher to act as a true conductor who ‘leads’ himself and
others with his own voice and movements, managing the delay of his cues, anticipating
the dancers in the precise moments of the beginning of phrases.
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The music-dance dichotomy continues to be rooted in the training of dancers. There
is a tendency to believe that ‘sound’ belongs to the field of music and the ‘movement’
belongs to the field of dance. It is necessary to be able to begin to think of the danced
movement as an event in time that expresses itself spatially. We propose that dance
instructions be thought of and analyzed from a multimodal perspective (kinesthetic,
tactile, auditory, visual) and interdisciplinarity (music psychology, dance phenomenol-
ogy, biomechanics) can help to soften the music-dance dichotomy.

The methodological development of microanalytical analysis according to zero velo-
city is a tool that allows to the movements of the dancer and study the movement
exercises as being composed as a series of discrete units that can also be analyzed with
respect to the metric positions of sounds. of the music (onset) that are being taken as
reference. This has strong implications for dance research and applications in education.

Despite there being a scarce number of publications about the relevance of visual and
sound gesture/cues in dance teaching and performance, it would be useful for dance
training to emphasize areas such as Psychology of Music, rhythm cognition, production
and perception. Specifically, the notions of rhythmic and metrical structure of music, and
that they be covered from the experience of the body themes related to periodicity
(regular recurrence of events that leads to cycles with a particular repetition rate-
frequency and a specific onset time within a cycle-phase), motor periodicity, beat
extraction, audiomotor extraction and metrical phonology (see Kotz, Ravignani and
Fitch 2018).

We suggest the integration of the previous areas with microanalytical movement
analysis, zero velocity detection (discrete units) and addressing knowledge by leaving
the a priori definitions towards listening to what the body tells us. In this sense, the
phenomenological reduction (Sheets-Johnstone 2017) can be of great importance.

Numerous studies in the field of Developmental Psychology. (Lorraine 2001; Beebe
et al. 2003; Malloch and Trevarthen 2009; Hannon, Schachner, and Nave-Blodgett 2017)
show that multimodal redundancy reinforces the content of the message. This redun-
dancy is based on the synchrony of the highlighted events in the course of the different
simultaneous stimuli lines (auditory, visual, kinetic, tactile, etc.). For the metric frame
configuration, this timing is fundamental. In addition, however, the complexity increases
when understanding that the receiver (student, dancer, musician, etc.) is a subject who
orients his attention selectively. Other studies indicate that auditory information is more
relevant than visual information for the synchronization task (Repp and Penel 2003). If
this is so, it is possible that the participants in our experiment were guided more by
auditory information. The data collected would indicate that dance students are selec-
tively more oriented to spatial kinetic information (three-dimensional, sense, direction)
than musicians. For this reason, the dancers had more difficulty in following the contra-
dictory information (OP).

This difference has important implications for class and rehearsal room work: not all
the subjects involved in them direct their attention in the same way towards the different
streams of information available. This attention seems to be linked to accumulated
personal experiences and also, possibly, to the objectives that each one pursues in the
context of the class. Thus, the dancers have a look at the instruction, while the musicians
have other interests placed in it. As the instruction tends to be unique, it is important to
know if it has the same communicational power. The results show that experience is
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important, but it seems that the experience of musicians and dancers is being modeled
with relatively similar guidelines (remember that the musicians had no experience of
dance, nor of being dance musicians).

Like any message in a communication context, the dance class guidelines rest on
trust in eloquence. This refers to the way we take it for granted that the elements we
articulate in the exercise instruction speak and convey the content of the message. We
could see the first conflict in relation to this question in T’s answer to the researcher’s
inquiry about where the movement accent was located. T said ‘the exercise has no
accent.” But, in fact, the student would see the accent, and the microanalysis revealed
the existence of that emphasis. This means that, although T performed everything with
the same intensity (force) and hence assumed that there is no emphasis, the distal
stillness periods are configuring visual emphases that are not manifested in his own
experience. T relies on his bodily eloquence, however it fails. In the same way that
happens with prosody. In other words, the multimodal complexity of the instruction
and the differentiated attention of both senders and receivers often threatens the clarity
of the message.

The first part of this work showed that the word accent is polysemic and that this
affected the communication between the researcher and T. While the first sought to
understand accent in terms of how the strong-weak relationship of the movements was
distributed in the exercise understood as a whole (if the intention gravitated on the
pointe tendu or closed position), the latter understood the notion of accent in terms of
a phenomenal emphasis,” as a phenomenon produced locally by increased energy.
Because of this, and because he considered that he had not emphasized any of the
BT’s goals, he denied the existence of an accent. This complexity highlights the need to
strengthen research on the different accentuation factors in the integration of music in
dance (Laguna et al. 2018). One of the objectives of the strategy of combining the emic
and ethical perspectives is to have a direct impact on the basic pedagogical problem,
which is that of the obviousness of the instruction. To what extent my own movements
(and therefore my embodied understanding of them) are self-evident to those who
observe me. In previous studies, we saw that this was a crucial point in the problem of
communication in dance. It also leads us from there to the difficulty of thinking about
the elements of the exercise marking and its articulation. Teachers may be more
concerned with movement, believing that it is what brings all the information to
students and dancers, while they may tend to ignore the importance of other things
they do, such as ‘saying things and how they say them’ while marking the exercise. For
example, the rhythm of D’s count (See Figure 2) shows two levels of regularity:
A superordinate level, composed by the odd syllables Se-te Qi-to (anacrusis) plus the
numerical counts Um, dois, trés (monosyllabic) and the first syllable of Qua-tro; and
a subordinate level which, dividing the previous level into two equal parts, is formed by
the even syllables of the anacrusis plus the e that articulate the counts Um dois trés as
well as the second syllable of the count Qua-tro. In addition, it can be observed that the
values of the intensity and the tone of the voice (Figure 3) are reinforcing the strong-
weak relationship in the rhythm of the voice. This means that D produces a metrically
clear communication through ‘how she says what she says’. This type of message helps
the observer - by making use of his metric intuition - to more accurately simulate the
movements that are shown to him.
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What strategies can be incorporated into daily teaching experiences based on this
research? We suggest starting by considering that the demonstration of an exercise is not
a closed and infallible form. We believe that an informed reflection from the areas that we
have suggested above and the findings of this research could help to elaborate more
effectively the way in which we conceive ‘what and how’ we are communicating what we
want to communicate.

From the didactics of dance, the dancer should be encouraged to listen to the music,
associating it to the different levels of regularity of the metric grid and then taking this
new perception to the key points (V0 final) that are reached by the dancer in their
movements. Think about the rhythm of the music that we imagine for a certain
movement and imagine how the key points are distributed in the different levels of
regularity.

Verbalize and distribute the key points of the movements of the exercise with the same
temporal precision that sounds occupy in music, with the same metric perception that we
have of the music that we listen to or think about it. Accurately articulate the voice stresses
(syllables must be considered) with the accents and other key points of the movement.

The metric perception of the movement ‘with the voice” should be present in all phases
of each exercise (voice and visual instruction of the exercise/verbal levare/verbal indica-
tions that are superimposed on the music) in a dynamic co-construction between the
teacher, the dancers and the musician. Here, it would be important to consider the
functions that musical performance has in this co-construction. In addition to being an
expressive stimulus for the dancer, the music fulfills the function of maintaining a metric
pulse in the present (relating to an account) while creating metric expectations that help
the dancer to think and prepare each one of his movements and to adjust them
(temporary narratives that generate expectations towards the future, showing the dancer
‘where and when each phrase breathes’).

One of the critical points of communication in dance is the clarity with which the
beginning of the exercise is elaborated. This work showed that perception is elaborated
around a multimodal and metric ensemble around the emphasis of the voice and the final
V0 of the movement. Therefore, it is important to pay attention to the first thing the voice
says (what, how and when) and how it relates to the first movement the body makes when
demonstrating an exercise. This initial instance called levare fulfills the function of defining
the metric gesture of the exercise, that is, with what energy, with what impulse and from
what metric position (strong or weak) does the first movement of the exercise start. In
addition, the levare informs the base tempo of the execution, the metrical structure and the
expressive articulatory characteristics (legato-staccato) of the movements.

It is extremely important for teacher-dancer-musician communication to clearly
establish whether the first movement of the exercise is starting from a stable metrical
position, addressing the voice accent of the One (strong) count, or whether the first
movement part of a less stable metrical position addressing the voice emphasis of the and
(weak) count.

We will finally give an example on how the metric gesture of voice and movement is
organized in two types of beginning: Thetic and Anacrusis. Let us take as an example the
relationship Attitude-Developpé articulated in two equal parts (fifth position-attitude
and attitude-developpé). If the energy of the first movement starts from a stable point of
the metrical structure, that is to say from the One, we are in the presence of a thetic
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beginning (attitude in ‘One’). If instead the energy of the first movement starts from a less
stable point of the metrical structure, that is to say from the weak beat (attitude in ‘and’)
and is directed towards a stable point of the metric (developpé in ‘One’) we will be in the
presence of an anacrusis beginning. (There is a third type of metric gesture, the acepha-
lous, which is not exemplified here as it exceeds the scope of this work).

The dance teacher, the dancers and the musician should work more closely. There
are a series of a prioris in the beliefs of dancers and musicians that do not allow them
to put their non-propositional experiences and embodied knowledge into dialogue.

As important and useful as the definitions of music and dance theory are, they do not
explain the interpersonal experiences that come into play between the teacher-dancer
and the musician. That is, they are not sufficiently equipped to account for the non-
propositional nature of the experiences that are present in those exchanges.

We propose meetings (outside the classroom) in a laboratory context (Laguna) that
allows leaving aside theoretical a prioris, promoting phenomenological reduction, seek-
ing to assemble their knowledge, their notions, in terms of bodily dynamic kinesthetic
experiences. The findings of this research could be consolidated through reflection,
analysis and the multidisciplinary meeting of teachers, choreographers, dancers, and
musicians in a laboratory environment.

We propose a turn in the way of understanding the integration of music-in-
movement. Pay more attention to the metrical distribution of voice and movement,
and to the conflicts that occur at the crossing of propositional knowledge (mediated by
linguistics, of a rational nature) and non-propositional knowledge based on bodily
experience (mediated by knowledge kinesthetic, auditory, visual and tactile stimuli).

The present study called for taking care of some aspects of communication in dance
technique classes/rehearsals with both dance students and dancers, as well as with musi-
cians. We have shown that communication in dance encompasses metrical and multimodal
routes and that a problem can arise when the teacher (or the dancer who marks an exercise)
is not aware of this multimodality and neglects some of these routes due to other teaching
issues, and that neglect can lead to the distortion of the message. We need to develop more
theoretical reflection on music ‘from’ the dance perspective in dance research.

Notes

1. When the metric position occupied by the first sound does not coincide with the first beat of the
meter (...) the energy is directed towards a more stable point (Shifres and Burcet 2013, 154).
When the starting point of the melody coincides with a stable position in the metrical
structure (...) with the first beat of the meter (Shifres and Burcet 2013, 154).

3. For kinds of accents in music, see (Lerdahl and Jackendoff 1983), 17.
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